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Effects of anticholinergic drugs on rabbit efferent phrenic discharges’

BIAN Chun—-Fu, ZHOU Jun, HONG Xiao—Man, YIN Xiap—Xing
(Department of Neuropharmacology, Xuzhou Medical College, Xuzhou 221002, China)

ABSTRACT In conscious, vagotomized, cura—
rized, and artificially-ventilated rabbits, the efferent
phreoic  discharges were  recorded. When
scopolamine, atropine, pirenzepine or AF-DX |16
(1 1-2[[2-[(diethylamino)methyl]- 1 —piperidinyl]acetyl]
=5, 11-dihydro—6H[2,3-6] [|,4]benzodiazepine—6—
one) was injecied into the cerebello—medullary
cistern, the frequency and voltage of phrenic
discharges were decreased (P <0.05) by scopolamine
(0.5 mg* kg™") and pirenzepine (0.5 mg « kg™'). but
were increased (P < 0.01) by atropine (0.05 mg » kg™")
and AF-DX 116 (0.1 mg + kg™'). It is prabable that
scopolamine inhibits the respiratory center by block-
ing the M, cholinergic receptors while atropine ex-
cites the tespiratory cemter blocking the M,
cholinergic receptors.

KEY WORDS respiratory center; phrenic nerve,
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It was established that atropine {Atr)
stimulates the respiratory center, but it was
inconsistent whether the effect of scopolamine
{Scop) is stimulatory or inhibitory. It was re-
ported that the frequency of phrenic
discharges was increased by Scop™. Scop is
sometimes used to treat respiratory failure in
China®. We recently studied the efferent
phrenic discharges to explore the excitability of
the respiratory center when Scop, Atr,
pirenzepine (PZ), and AF-DX 116 {11-2[[2—-
[(diethylamino)methyl}~1-piperidinyl]acetyl]—
5,11-dihydro~6FH(2,3-6] [1,4lbenzodiazepine—
6—one) were separetely injected into the
cerebellomedullary cistern.
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MATERIALS AND METHODS

The drugs used included Scopolamine
hydrobromide, atropine sulfate (Chengdu
First Pharmaccutical Plant), pirenzepine
(Chongging Institute of Matera Medica).
AF-DX 116 (gifted by Dr. Karl Thomae
GmbH Chemisch—pharmazeutche Fabrik,
Germany), and gallamine triethiodide
{Shanghai Institute of Biochemistry, Chinese
Academy of Sciences). They were all dis-
solved in distilled water to the concentration
needed, except that AF-DX 116 was dis
solved in HC10.1 mol » L™*.

The rabbits (2.6 + SD 0.24 kg, either sex)
were operated under local anesthesia with 2%
lidocaine. The trachea was intubated and
both vagi were severed, and gallamine
tricthiodide was iv to relax muscles. The lung
was mechanically ventilated at a frequency of
32 - min~" with a tidal volume of 30 m]. The
rectal temperature was maintained at
38.5-39C . A median incision was made on
the nucha and the space between the occipital
hone and the atlas was prepared for puncture
through the foramen magnum into the
cerebello—medullary cistern  to  administer
drugs. To ensure the needle was in the
cistern, a little cerebrospinal fluid was drawn
after each puncture; the amount of drugs was
limited within 0.15 ml each time.

The phrenic nerve was isolated, the
phrenic impulses were displayed on the Ve—10
doubleline oscilloscope for direct visual obser-
vation and selected photography. Simul-
taneously. the impulses were put into type
117 nerve impulse analyzer to record the fre-
quency and voltape of the discharges in each
inspiration.
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RESULTS

The effects of anticholinergic drugs on
efferent phrenic discharges were observed with
all the rabbits fixed on the stercolocator. In
the control group (n=7), 2 rabbits were given
nothing and the other § were given normal sa.
line (amount and pH similar to those of drug
solutions). The indices showed no significant
changes within 1 h.

When Scop was injected into  the
cerebello—medullary cistern, in the 0.1 mg »
kg" group (n=15), no apparent changes in
the indices were scen. In the 0.5 mg -« kg™!
group (n=7), the frequency of phrenic
discharges decreased by 25+ 21% (P <0.05) at
30 min, and gradually restored to normal by
1 h. A marked decrease in the voltage of
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Atropine 0.05mg » kg™
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phrenic discharges was found to be 131 10%
(P<0.05) at 20 min and persisted for more
than 1 h. ‘

When PZ 0.5 mg +» kg~' was given, the
frequency of phrenic discharges decreased by
52+ 15% at 10 min {P <0.05) and recovered to
normal in 1 h. The voltage of phrenic
discharges decreased by 38+ 17% (P < 0.05}.

In Atr 0.05 mg- kg~ group, the in-
crease of frequency of phrenic discharges was
apparent at 10 min, reached its peak (by 92+
30%. P<0.01) at 30 min and lasted more
than 1 h. The increase of voltage of the
discharges was cvident and reached its peak
(by 36+ 28%, P<0.05)at 15 min. When the
dosage of Atr was increased to 0.1 mg - kg ™',
the frequency of phrenic discharges became

Pirenzepine 0.5 mg » kg™

AF~DX 116 0.1 mg » kg™!
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Fig 1. Oscdilloscoplc pictures showlng the effects of anticholimergic drugs (injected into cerebello—medullary cistern)

on efferemt phrenic dlacharges In rabbita.
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Tab 1. Effects of amtichollwergic drugs (injected imto cerebello—medullary cisterm) om efferent phrenic discharges im

mabbits. n=5-7, $t8SD. “P>0.05 ""P<0.05 " P<0.01 v before druge
Drugs (mg * kg™) 0 5 10 20 30 45 60 min
Frequency of discharge (impulses / inspiration)
Saline 101£11 10610 101%5" 102+ 10" 97+ 10" 96+ 16" 92+20"
Scopolamine 0.1 9615  98:18" 99+25° 105:41" 95+ 49" 93t 51" g2 50"
0.5  102&7 96 £ 26" 92+ 132" 782t TR 2YT §2138° 96 46"
Pirenzepine 0.5 64+13 33270 3212 411297 M3y 35£37" 53146°
Atropine 005 48x14 60187 72131 BTE2TTT 92+ M 011427 82+47°
AF-DX 116 0.] 479 F5+32°7 104 687" 11659 140:9%° 145+ 95" 126+ 897
Voltage of discharge (uV) .
Saline 15610.6 15808 154x1.1° 154%1.5° 152%1.5% 151+13° 150109"
Scopolamine .1 240160 248+68° 248160 23658 22466 208160° 19.6:+7.7"
0.5 22068 192£84° [19.8%7.6" 192164 19.427.00" 192154 208+527"
Pirenzepine 0.5 200152 20.7:8.6° 21011147 21.0£96° 200+88" 132166 17.6:6.7"
Atropine 005 15075 19.0£94% 19.0£88" 220+92° 19.7110.8" 18.0:80" 14.0:50°
AF-DX LI6 0.1 16.7£55 2561135 28.7+257" 353+32.8" 44.0136.6" M0+327" M0x32.7"
too fast to be read by the instrument (>200  lective M, cholinergic receptor blocking

impulses / inspiration).

In AF-DX 116 0.1 mg+ kg™’ group,
the frequency of phrenic discharges increased
by 138+ 73% (P <0.01) for more than 1 h;
the voltage of the discharges increased by 114
+40% (P <0.05).

DISCUSSION

The phrenic discharge reflects the
excitation of respiratory center™. In our ex-
periment the frequency and the voltage of
phrenic discharges were stable in the control
group, indicating that the method emploved
is reliable,

The frequency and voltage of phrenic
discharges were decreased by Scop. estab-
lishing that it inhibited the respiratory center.
As PZ, the sclective blocking agent of M,
cholinergic receptors("ﬂ. exerted similar ef.
fects as Scop, the inhibitory effect of these 2
drugs on respiration is probably related to
their common blocking effect on M,
cholinergic receptors in the respiratory center.

Analogically, since Atr excited the
respiratory center as did AF-DX 116, the se-

agent’®, it is likely that they acted on the
respiratory center by blocking the M,
cholinergic receptors.

Recently, our receptor binding assays
with [’H]quinuclidinyl benzilate (CH]QNB)
and [*Hlpirenzepine (CH]PZ) demonstrated
the presence of M; and M., subtypes of M
cholinergic receptors in the pons and
medulla, and showed that Scop had stronger
affinity for M, than for M, cholinergic
receptors, while Atr bad stronger affinity for
M, than for M, cholinergic receptors®”.
These results support our explanation that the
inhibitory effect of Scop respiratory center is
related to the blocking of its M, cholinergic
receptors and the excitatory effect of Atr is re-
lated to the blocking of its M, cholinergic
receptors.
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Effects of nimodipine on /—glutamate—induced seizures and Ca?® influx

in hippocampus in freely moving rats

LU You—Ming'. ZHANG Jun—Tian, ZHAOQO Fu-Qing. LI Fang
{Institute of Materia Medica, Chinese Academy of Medical Sciences, Beijing 100050, China)

ABSTRACT  Scizure (EEG) was studied in rats
unilaterally injected in the dorsal hippecampus with
Fglatamaie (Glu). Uxtracellvlar Ca® content
[(Ca*")) in the injected area was assessed by brain
microdialysis coupled to automatic atomic absorption
spectrophotometry. In this experimental epileptic
model, an inhibition of Glu—stimulated epileptic
activity and a fall in (Ca®*), by nimodipine (Nim,
100 ug » kg™') were seen. The spike— and wave—burst
frequency was reduced from 30 to 5 bursts » min’

{P<0.0l, n=8). Nim 25 and 50 ug * kg™', without
anticonvulsant activity, did not prevent the drop in
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(Ca®"),. These results indicate that Nim exerts an
antiepileptic effect on Glu—induced epilepsy. The
mechanisms may be involved in blocking Ca™ influx
into neurons.

KEY WORDS calaum,
photometry; epilepsy
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Ca’* influx into neurons seems to play
an important role in excitatery amino
acids—induced epileplic activity™.  Expert

mental studies exploring antiepileptic activity
of calcium antapgonists revealed anticonvulsive
properties of flunarizine® and verapamilm.
Nimodipine {Nim), so far studied for its
effects, was only restricted to the cerebral
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